Harmonic versus fundamental echocardiographic imaging for endocardial definition  by Yazbek, N. et al.
m Ihe a!tected sQgmQn!e The remammg 11% segments had normal hllmg 
curve5 and no signifaanl coronary stenosts 
C~~usrPns- tianlltatlwt CK SllQWg ob]a*~ve ~eroc~ton 01 rag.inal d~a?,. 
tollc dysfurwztl~n III paltents wllh CAD and no Qvtince of regtonal wall mottor~ 
nbnormallty At taSl. 
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ReWUfY, c!J@ KrMus based On aCUW& quAnllllCalR%I has been cllnccalty 
m&xiuceQ As a ww marhod for obfecfwe nsseaamanf of LV endocamal wqll 
rnotron. but currant system caMa aflaul ua on-fme analya15. In flu5 rtudy, 
wa have nevvW develo@ Automated segmental rnoIlon analyst5 (ASMA) 
melhod and sftampfed orrkna quantrtatwe aaatxsment ot l.V regtonal wqll 
m0W1 tR 10 rwfnW wWCI% (N1.5 pts wrlh myu?ard~al rntarr$on (MI). and 3 
pts wtth cfitated carrtcomvopalhv tNW 
A@fpds. Pams!enw~l shoct AXIS W?W WAS obtawd for kmetrc anatysls 
C3arn controls were ar4usWx-l to optrmtre trackrq 01 the endocnrdral bound. 
AN. and a region oi lnh?rrrJt surrounclmg the LV cavity was dekned The 
LV cross-socftonaf area was automahcalty G0m3xl1mo 4 equrangrso weage- 
shaped sectors Cokn pxel counts wrlhm each sector were used to ca!culAre 
mgtenal trActrenal area changes (FAC) FAC m each secfor was expressed 
as A percent ot enddrastalrc area. and frame-by-frame changes at FAC m 
eACh se?tcr were dmplayed m real tnna as bar graph. 
RtxMfa. In N. unrfMm FAC behueen segments were observed rn real tome. 
In sfmil runs wew of N. end-systokc FAC were 39 r 12% m IVS. 38 2 leah 
in anterolaferal. 40 -e 14% m posterror and 48 t 20% rn rnfenor regrons. 
In contrast. the value of FAC were abvwsly decreased In mfarct-related 
rogrons rn MI and globally decreased m DCM. 
Concfusron: ASMA is a new relrable tool that prowdes on-lme quanbfrcn- 
aon of regtooal wall motion analysts. 
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Purpose: Harmomc rmagmg ts a new lmagmg modaltly utilrzmg a nonlmear 
acoustrc response. Our study was desrgned to compare the rnfomxmon 
contamed m tundamenfal frequency and 2nd harmonrc Images 01 human lefl 
vonlnclo (LV) cbtalned b&Ore and aher the I v fn]ecllon at ultrasonic CO!IkASt 
agent. Levovrst. 
Rft?#kxx: We studred 32 pfs usrng standard apical LV views wrlh 3 hannonrc 
tmagmg echo systems (Acuson Sequota. HP Sonos 5500. and ATL 3000) 
LV was visualued usmg opltmtzed fundamental Image (F). lower frequency 
(1.66-1.6 MHz transmrt. Ill) and higher frequency (2.1-2.5 MHZ transmll. 
fi2) 2”6 harmonrc. Duality of endocardlal border delmeabon m 16 standard 
segments was scored tn O-2 scale by consensus of 2 expenenced observers 
Scores were averaged to produce an endocard~al vrsualrzatron mdex (EVI) 
EVI was also calculated after t.v. Levovist (400 mg/ml. loIal dose 2.5 g) m Ihe 
harmomc mode (H + C). 
Results, Hl. H2 and H + C s!gndrcanlly rmpmvad endocardral border 
detection (ANOVA P . 0.001). Hl and t-l + C outcome was slmllar In ad- 
dlhon. harmontc modes Improved tntraobserver reprodunbMy of LV volume 
calculabon. 
F 123r0.39’ 1.23r079’ 123*0.61’ 124~0.65 222’ 167’ 103’ 
Hl ,65*040 167i061 1.67ZO61 158~064 369 105 38 
H2 ,54*042 1571073 1621064 138iO75” 319’ lo!’ 60’ 
H+C 17, t032 165r065 173-0.58 176-047 341 76 31 - 
~p.OO5vsHl.H2.H2C.“p. 0.05vsHl.H*C 
Conclusions: Harmonic LV imaging without conlrasl enhancement SIgnif- 
scantly improves the visualizalton of endocardial border. Similarly to Imaging 
with Levovrst. Contrast addtbonally improves Ihe visualization of apex but 
attenuation hampers the imagmg of basal LV Segments. 
MMQds. The aubfacta wara 51 Mhn~tfy Mftcult IQ ,mrrge prs wtw un. 
den+ IHIMlcmsn%mat echo of the LV in 3 etandard * (mt4-an~ 
F-chamber, andparasterSl bng axa). Harmacwc tmagmg wgte prfomtad ~fth 
erlher Acu~n=Seguo~aTtasue HAmwmca. or ML HDI 30~0 Fraquancy con. 
WMMI Techno@%. Both hamwruc and fundamental lmagqe were d~gwed 
and dWaWd m random order aa tine loopa ride-bfride for ~~UR~WXI~S 
companeoo by bltndad errpenanced observers 
Rasuffs Harmonic Imaging waa graded suponor IQ kmdaman~at llr3g_ 
lng for endccardcal dauntlion (superror hamxxvc = 71 1%. fundamental I 
16.7% siml!ar 5 10 2% p _ 0.001) HarmOnlC tmaQmg a(tOK&d mom con- 
srstent 6uPenOnty Over fundamental tmagmg for tha apical &chamber VW 
as compared wr(h (he ap-1 Zchambar and paraalemal kmg axts vmws (har- 
montcs eupanor 4-chamber = 90 7% 2-chambar I 62 2%. paraatemal long 
arts = 76 3%) AddMmally. hamwntc lmagmg was aupanor ro fundamental 
maglng for the apical segments (rupenor hammnrc = Ki 9% fundamental 
= 10.6%. srmtlat = 2.5%. p . . 0 001). 
CoMusrons. f-farmumc Imagmg Improvea rmdocardial defimtron corn. 
pared b fundamental rmagmg. pamcularfy m the aprcal &chamber flaw 
I-) 1051 142 Why Does Tissue Narmonk lmaglng Improve 
Image Quality: A Ouantitallve Examlnatkn 
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Hanm?rc rmagmg exploRs the spcnlaneous generalron ot hrgher fraquencres 
as ulIrasound propagates to rmprwe Image. qualrty but lho quantitaltve 
explanahon 01 lhrs rmprovemeni rs unknown. 
ffvporrres~st Because harmonrcs are generated In A nonlrnear relallon 
10 fundamental sqnal strenglh. we bypotheslzed that soda lobe hammnlcs 
w&d b-e much lower rn relabon 10 cenlral beam strength resulhng m le9s 
clutter m the ca@y. rmproved wall dolm~tton. and a higher slgnal-lo-noise 
raho (SNR) between cavrty and wall 
Methods Palred exammahons (tundamental vs harrnonrc) were per- 
formed on 2 walls and me cawty from each ol three wtndows I” sysIole 
and drastole for 5 pabems From lOO-pixel regions ot mrerest (ROI. Mal 
180) mea!. mrensr!y and standard devlaltons were calculaled Addlllonally an 
unpatred t-slatistrc was calculated behveen wall and cavrty 10 assess overnll 
Image SNR. 
Resufrs: Values are for ptxel rntenslty (O-255 scale) except SNR 
Vanable Fundar”.Y‘lal tiarmann: P 
Wall InlFllslly 35 6 390 003 
wall 610 &r 98 130 003 
c&y ,nrcns,ly 89 35 -10 8 
cavtly ad dew 60 .I1 -OOOO( 
SNR 1 75 208 .OOOOl 
Conclusrons: 1) Hamronrc lmagmg results m a darker cavlly and DWhter 
walls. tmprovmg contrast: 2) the most pmmtnenl cause IS a dramabcally 
cleaner cavrty. consrstent wrth srgnrhcant srde lobe suppressron 
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Sac@mund: Although Ca*- antagomsts and ACE rnhrbrtors are rvldely used 
